Regulation of mGluR7 trafficking by SUMOylation in neurons.
SUMOylation is a post-translational modification by which Small Ubiquitin-like MOdifier (SUMO) proteins are covalently linked to the lysine residues of target proteins via an enzymatic cascade. SUMOylation at the synapse plays an important regulatory role in a wide variety of neuronal function such as synapse formation and receptor endocytosis. The metabotropic glutamate receptor type 7 (mGluR7), a presynaptic G protein-coupled receptor, modulates excitatory neurotransmission and synaptic plasticity by inhibiting neurotransmitter release. The SUMO conjugation of mGluR7 has been demonstrated from several in vitro studies, however, it has not been successful in identifying SUMOylation of full-length mGluR7 in vivo. In the present study, we find that mGluR7 at Lys889 is a target of SUMO conjugation, which is impeded by SUMO-specific isopeptidase SENP1 in HEK 293T cells. In addition, we identify SUMOylated mGluR7 both in brain and primary cortical neurons, that is reduced by the treatment of L-AP4, mGluR7 agonist. We find that deSUMOylated mutation in mGluR7 or overexpression of SENP-1 markedly increases mGluR7 internalization in hippocampal neurons, indicating that endocytosis of mGluR7 is enhanced by the reduced SUMO conjugation of mGluR7. Furthermore, Ser862 phosphorylation facilitates SUMO conjugation of mGluR7. Together, these results reveal that SUMOylation of mGluR7 at Lys889 is required for stable surface expression of mGluR7 in neurons.